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3. 


Further observations, if necessary: 

The above-mentioned person has been added to the records as applicant/inventor for US 
only. 
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X"| the elected Offices concerned 
J other: 
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GM50057 
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Preliminary Examination Report (Form PCT/IPEA/416) 



International application No. 
PCT/US00/12133 



International filing date (day/month/year) 
04 MAY 2000 



Priority date (day/month/year) 
20 MAY 1999 



International Patent Classification (IPC) or national classification and IPC 
IPC(7): C07H 21/02, 21/04; AOlN 61/00 and US CI.: 536/23.1; 514/1 



Applicant 

SMITHKLINE BEECHAM CORPORATION 




TECH CENTE R 1C6 Q/2900 



This international preliminary examination report has been prepared by this International Preliminary 
Examining Authority and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 

□ This report is also accompanied by ANNEXES, ia, sheets of the description, claims an&br drawings which have 
been amended and are the basis for this report andybr sheets containing rectifications made before this Authority, 
(see Rule 70.16 and Section 607 oLthe Adniinistrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 

I Q[j Basis of the report 
II Priority 

TTT | ] Non-establishment of report with regard to novelty, inventive step or industrial applicability 

IV Qj] Lack °f unity of invention 

V Fx] Reasoned statement under Article 36(2) with regard to novelty, inventive step or industrial applicability; 
' _— ' citations and explanations supporting such statement 

VI r^j Certain documents cited 

VII | x| Certain defects in the international application 

VTTT | x[ Certain observations on the international application 



Date of submission of the demand 
08 NOVEMBER 2000 


Date of completion of this report j 
05 SEPTEMBER 2001 


Name and mailing address of the IPEA/US 

Commissioner of Patents and Trademarks 
Box PCT 

Washing ton, D.C. 80231 
Facsimile No. (70S) S05-32S0 


Telephone No. (70S) S08-0196 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International ar^Ration No. 
PCT/USOO/12133 



I. Basis of the report 



1 . With regard to the elements of the international application: * 
[ | the international application as originally filed 
the description: 



pages , 
pages 
pages 



1-32 



NONE 



_ , as originally filed 
filed with the demand 



NONE 



, filed with the letter of 



px] the claims: 

pages 33-31 

pages NONE 

pages NONE 



, as originally filed 

. , as amended (together with any statement) under Article 19 
, filed with the demand 



pages 



NONE 



, filed with the letter of 



|"^| the drawings: 



pages 
pages 
pages 



1-23 



NONE 



, as originally filed 

, filed with the demand 



NONE 



[x] the sequence listing part of the description: 

pages NONE 

pages 



, filed with the letter of . 



NONE 



, as originally filed 

, filed with the demand 



pages 



NONE 



, filed with the letter of , 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

[""1 the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
PJ the language of publication of the international application (under Rule 48.3(b)). 

J~] the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

[Z] contained in the international application in printed form. 

j~| filed together with the international application in computer readable form. 

[ | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I 1 The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
' — 1 been furnished. 

The amendments have resulted in the cancellation of: 



4.L2L 



the description, pages_ 
the claims, Nos. 



NONE 



NONE 



fx] the drawings, sheets/fig NONE 



5. This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to th's report. 
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International application No. 
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IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
|"~| restricted the claims. 

[ _J ^^itional fees. 

paid additional fees under protest 
j^j neither restricted nor paid additional fees. 

2. nn This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 
' — ' not to invite the applicant to restrict or pay additional fees. 



68.1, 



a This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
[~] complied with. 

|"x| not complied with for the following reasons: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under PCT Rule 13.1. 

Group 1, claim(s)l-7, drawn to an isolated polynucleotide set forth in SEQ ID NO: 1, said polynucleotide in a vector, and 
said vector in a host cell. 

Group 2, claim(s) 8, drawn to a method of treating an individual in need of a ribosomal inhibitor. 

Group S, claim(s) 9-10, IS and 14, drawn to a method of identifying compounds which interact and inhibit or activate the 
polynucleotide set forth in SEQ ID NO: 1. 

Group 4, claim(s)ll, 12 and 15, drawn to a method of treating an individual infected by a bacteria. 

The inventions listed as Groups 1-4 do not relate to a single inventive concept under PCT Rule 13.1 because, under PCT 
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: A polynucleotide which 
is 70% homologous to the polynucleotide set forth in SEQ ID NO: 1 has previously been disclosed (2SS rRNA-Accession # 
V00SS1). Further, the existence of a polynucleotide would not anticipate that an inhibitor or activator of activity exist, nor 
that if such a compound existed that it could be used in treatment of an individual. 



4. Consequently, the following parts of the international application were the subj ect of international preliminary examination 
in establishing this report 



Xj all parts. 
[ | the parts relating to claims Nos. 
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International application No. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. statement 

Novelty (N) Claims s, u, 12 YES 

Claims 1-7, 9-10, 13-15 NO 

Inventive Step (IS) Claims «> *g YES 

Claims i-7 t 9-io, 13-15 NO 

Industrial Applicability (LA) Claims Jlii YES 

Claims NONE N 0 



2. citations and explanations (Rule 70.7) 

Claims 1-7 lack novelty under PCT Article 33(2) as being anticipated by the polynucleotide sequence disclosed in Accession 
number VOOSS1 (Genbank entry). Claim 1-7 encompass a polynucleotide which is 70% homologous to SEg ID NO: 1. The 
E. coli gene rrnB codes for the 2SS RNA. This nucleotide had been isolated and sequenced. 



Claims 9-10, 13-15 lack novelty under PCT Article 35(2) as being anticipated by Hogenauer et al. and Dornhelm et al. in view 
of VOOSS1. Hogenauer et al. and Dornhelm et al. disclose methods for detecting antibiotic compounds. Specifically, methods 
detailing how to determine stoichiometry, location and affinity for various analogs are disclosed for various rtbosomal subunits 
of E. coli. In view of each of these, it would be obvious to determine if these specific compounds interact with the 2SS RNA, 
and in addition, to use the general methodology to determine if new analogs/compounds would specifically inhibit the 2SS 
subunit. 



Claims 1-15 have industrial applicability as defined by PCT Article 33(4) because new antibacterial compounds are 
recognized to be useful in treating bacterial infections, in particular bacteria which have become resistant to known 
antibiotics. 



Claims 8, 11 and 12 meet the criteria set out in PCT Article 35(2)-(4), because the prior art does not teach or fairly suggest 
the use of the compounds defined by their ability bind the polynucleotide set forth in SEQ ID NO: 1 for use in treatment of 
an individual, however the application fails to clearly define these compounds as noted in the objection under PCT Rule 

66.2(a)(iii). 

(Continued on Supplemental Sheet.) 
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VII. Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 

The description is objected to as containing the following defect(s) under PCT Rule 66.2(a)(iii) in the form or contents thereof: 
The specification provides guidance to discover new compounds which bind to the polynucleotide sequence set forth in SEQ 
ID NO: l, and to determine if they are agonists or antagonists of activity, however there is no clear guidance demonstrating 
that use of these compounds whose function has been determined in vitro, could be used in vivo for treatment of a patient. 
There are no structural or functional limitations given to the compound which would indicate that it could be administered for 
treatment. 
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International app^Pmon No. 
PCT/USOO/1213S 



Vm. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claims 10, 13 and 15 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claim 
indefinite for the following reason(s): The compound and methods of identifying said compound or using said compound to 
treat an individual are unclear because functional limitations are recited that in claim 10 describing the compound. Since a 
specific compound is not recited and it can be either an antagonist or an agonist, it is unclear that if a compound meets one 
of the functional limitations if it would necessarily reuslt in a compound which could be used for treatment. Further, a 
polynucleotide sequence which is 70% homologous may have no functional relationship to the endogenous sequences and 
therefore the compouds which are functional identified with these sequences may not interact with the native sequence at all. 
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Supplemental Box 

(To be used when the sp ace in any of the preceding boxes is not sufficient) 

Continuation of: Boxes I - VHI Sheet 10 

V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

NEW CITATIONS 

NONE 
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(54) title : METHODS OF MODUI \ffNG \CnVTTt OF PROKARYOTIC RIBOSOME5 

o 

' (57) Abstract: This invention relates to newly identified polynucleotides and interactions of these polynucleotides with polypep- 
O tides, and their production and uses, as well as their variants, agonists and antagonists, and their uses. In particular, in these and 
in other regards, the invention relates to polynucleotides used in identifying compounds that modulate the activity of prokaryotic 
^ ribosomes. 




WO 00/71560 



PCT/USOO/12133 



What is claimed is: 

1. An isolated polynucleotide comprising a polynucleotide sequence selected from 
the group consisting of: 

(a) a polynucleotide having at least a 70% identity to a polynucleotide comprising 
5 the nucleotide sequence of SEQ ID NO: 1 ; or 

(b) a polynucleotide which is complementary to the polynucleotide of (a). 

2. The polynucleotide of Claim 1 wherein the polynucleotide is DNA. 

0 3. The polynucleotide of Claim 1 wherein the polynucleotide is RNA. 

4. The polynucleotide of Claim 2 comprising the nucleic acid sequence set forth in 
SEQIDNO:!. 



15 5. A vector comprising the polynucleotide of Claim 1 . 

6. A host cell comprising the vector of Claim 5. 



7. A process for producing a polynucleotide comprising: expressing an RNA from 
20 the host cell of Claim 6. 

8. A method for the treatment of an individual having need to inhibit a ribosomal 
polynucleotide comprising: administering to the individual a therapeutically effective amount of 
a compound that binds to or interacts with a polynucleotide of Claim 1. 

25 

9. A method for identifying compounds which interact with and inhibit or activate 
an activity of the polynucleotide claim 1 comprising the steps of: 

contacting a composition comprising the polynucleotide with the compound to be screened under 
conditions to permit interaction between the compound and the polynucleotide to assess the 
30 interaction of a compound, such interaction being associated with a second component capable of 
providing a detectable signal in response to the interaction of the polynucleotide with the 
compound; and determining whether the compound interacts with and activates or inhibits an 
activity of the polynucleotide by detecting the presence or absence of a signal generated from the 
interaction of the compound with the polynucleotide. 
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10. An antagonist that inhibits or an agonist that activates an activity a bacterial 
polynucleotide selected from the group consisting of: a polynucleotide comprising a nucleotide 
sequence which is at least 70% identical to the nucleotide sequence of SEQ ID NO:l, 2 OR 3, 
5 and a polynucleotide comprising a nucleotide sequence as set forth in SEQ ID NO: 1 , 2 OR 3, by : 
binding a compound to a bacterial SOS ribosomal subunit; 
binding a compound to a bacterial 70S ribosome 
binding a compound to a ribosome under tRNA binding conditions; 

binding a compound to a ribosome under tRNA binding conditions using activated ribosomes 
10 programmed with messenger RNA such as polyuridylic acid; 
binding a compound to Escherichia coli 23S rRNA sequence; 
binding a compound to Escherichia coli 23S rRNA at nucleotides 1971-2607 
alteration of RNA secondary structure formed by nucleotides 1971-2607 of Escherichia coli 
23S rRNA; 

1 5 alteration of RNA secondary structure formed by domain V of Escherichia coli 23S rRNA; 

modulation of the binding of SB-328636 (structure 2) to a ribosome; 

modulation of the binding of SB-352408 (structure 3) to a ribosome; 

modulation of the binding of SB-328636 (structure 2) to a ribosomal 23S RNA; 

modulation of the binding of SB-352408 (structure 3) to a ribosomal 23S RNA; 
20 modulation of the binding of SB-328636 (structure 2) to domain V of Escherichia coli 

ribosomal 23S RNA; 

modulation of the binding of SB-352408 (structure 3) to domain V of Escherichia coli 
ribosomal 23S RNA; 

binding a compound to a ribosomal RNA and a ribosomal protein; 
25 binding a compound to ribosomal protein L4, L32, L33, L2 or L13; 

modulating binding of ribosomal protein L4, L32, L33, L2 or L13 to a ribosome; 

modulating binding of ribosomal protein L4, L32, L33, L2 or L13 to a ribosomal RNA; 

modulation of the binding of a compound to G2061, A2062, or G2502; 

modulation of the binding of a pleuromutilin to G2061, A2062, or G2502; 
30 modulation of the binding of a chloramphenicol to G206 1 , A2062, or G2502; 

modulation of the binding of p-azidopuromycin G2502; 

modulation of the binding of a compound to A2407 and U2408; 

modulation of the binding of a pleuromutilin to A2407 and U2408; or 

binding a compound to nucleotides of 23S rRNA. 

-34- 
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11. A method for the treatment of an individual suspected of being infected by a 
bacteria using the antagonist or agonist of claim 10. 

12. The method of claim 10 wherein said bacteria is selected from the group consisting 
5 of a member of the genus Staphylococcus, Staphylococcus aureus, a member of the genus 

Streptococcus, and Streptococcus pneumoniae. 

13. A method for inhibiting an activity of a bacterial ribosome by: 
binding a compound to a bacterial SOS ribosomal subunit; 

10 binding a compound to a ribosome under A-site tRNA binding conditions; 

binding a compound to a ribosome under A-site tRNA binding conditions using activated 

ribosomes programmed with polyuridylic acid; 

binding a compound to Escherichia coli 23S rRNA sequence; 

binding a compound to Escherichia coli 23S rRNA at nucleotides 1971-2607; 
15 alteration of the RNA secondary structure formed by nucleotides 1971-2607 of Escherichia 

coli 23S rRNA; 

alteration of RNA secondary structure formed by domain V of Escherichia coli 23S rRNA; 
modulation of the binding of SB-328636 (structure 2) to a ribosome; 
modulation of the binding of SB-352408 (structure 3) to a ribosome; 
20 modulation of the binding of SB-328636 (structure 2) to a ribosomal 23S RNA; 
modulation of the binding of SB-352408 (structure 3) to a ribosomal 23S RNA; 
modulation of the binding of SB-328636 (structure 2) to domain V of Escherichia coli 
ribosomal 23S RNA; 

modulation of the binding of SB-352408 (structure 3) to domain V of Escherichia coli 
25 ribosomal 23S RNA; 

binding a compound to a ribosomal RNA and a ribosomal protein; 

binding a compound to ribosomal protein L4, L32, L33 t L2 or L13; 

modulating binding of ribosomal protein L4, L32, L33, L2 or L13 to a ribosome; 

modulating binding of ribosomal protein L4, L32, L33, L2 or LI 3 to a ribosomal RNA; 
30 modulation of the binding of a compound to G206 1 , A2062, or G2502; 

modulation of the binding of a pleuromutilin to G2061, A2062, or G2502; 

modulation of the binding of a chloramphenicol to G2061, A2062, or G2502; 

modulation of the binding of p-azidopuromycin G2502; 

modulation of the binding of a compound to A2407 and U2408; 
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modulation of the binding of a pleuromutilin to A2407 and U2408; or 
binding a compound to nucleotides of 23S rRNA. 

14. The method of claim 13 wherein said bacteria is selected from the group 
5 consisting of: a member of the genus Staphylococcus, Staphylococcus aureus, a member of the 
genus Streptococcus, and Streptococcus pneumoniae. 

15. A method for treating an individual infected by a bacteria comprising the steps 

of contacting an individual suspected to be infected by a bacteria with an antibacterially active 
10 amount of a composition comprising a pleuromutilin compound wherein said contacting leads to 

inhibition of an activity of a bacterial ribosome by: 

binding a compound to a bacterial 50S ribosomal subunit; 

binding a compound to a ribosome under A-site tRNA binding conditions; 

binding a compound to a ribosome under A-site tRNA binding conditions using activated 
15 ribosomes programmed with polyuridylic acid; 

binding a compound to Escherichia coli 23S rRNA sequence; 

binding a compound to Escherichia coli 23S rRNA at nucleotides 1971-2607 

alteration of the RNA secondary structure formed by nucleotides 1971-2607 of Escherichia 

coli 23S rRNA; 

20 alteration of RNA secondary structure formed by domain V of Escherichia coli 23S rRNA; 

modulation of the binding of SB-328636 (structure 2) to a ribosome;modulation of the binding 
of SB-352408 (structure 3) to a ribosome; 

modulation of the binding of SB-328636 (structure 2) to a ribosomal 23S RNA; 
modulation of the binding of SB-352408 (structure 3) to a ribosomal 23S RNA; 
25 modulation of the binding of SB-328636 (structure 2) to domain V of Escherichia coli 
ribosomal 23S RNA; 

modulation of the binding of SB-352408 (structure 3) to domain V of Escherichia coli 
ribosomal 23S RNA; 

binding a compound to a ribosomal RNA and a ribosomal protein; 
30 binding a compound to ribosomal protein L4, L32, L33, L2 or LI 3; 

modulating binding of ribosomal protein L4, L32, L33, L2 or L13 to a ribosome; 
modulating binding of ribosomal protein L4, L32, L33, L2 or LI 3 to a ribosomal RNA; 
modulation of the binding of a compound to G2061 , A2062, or G2502; 
modulation of the binding of a pleuromutilin to G2061, A2062, or G2502; 
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modulation of the binding of a chloramphenicol to G2061, A2062, or G2502; 
modulation of the binding of p-azidopuromycin G2502; 
modulation of the binding of a compound to A2407 and U2408; 
modulation of the binding of a pleuromutilin to A2407 and U2408; or 
5 binding a compound to nucleotides of 23S rRNA. 
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